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Abstract. The validity of oxygen and nitrogen abundances derived from the global emission-line spectra of
galaxies via the P–method has been investigated using a collection of published spectra of individual H ii regions
in irregular and spiral galaxies. The conclusions of Kobulnicky, Kennicutt & Pizagno (1999) that global emission-
line spectra can reliably indicate the chemical properties of galaxies has been confirmed. It has been shown that
the comparison of the global spectrum of a galaxy with a collection of spectra of individual H ii regions can be used
to distinguish high and low metallicity objects and to estimate accurate chemical abundances in a galaxy. The
oxygen and nitrogen abundances in samples of UV-selected and normal nearby galaxies have been determined.
It has been found that the UV-selected galaxies occupy the same area in the N/O – O/H diagram as individual
H ii regions in nearby galaxies. Finally, we show that intermediate-redshift galaxies systematically deviate from
the metallicity – luminosity trend of local galaxies.
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1. Introduction
Investigating the variations of chemical properties among
galaxies is very important to understand their structure
and evolution. Abundance determinations in spiral galax-
ies are based on the spectrophotometry of individual H ii
regions. Good spectrophotometry of H ii regions is now
available for a large number of galaxies, and the reli-
ability of chemical abundance determinations is defined
mainly by the method used for abundance determina-
tions in H ii regions. Accurate abundances in H ii re-
gions can be derived through the classical Te – method
if measurements of temperature-sensitive line ratios are
available. Unfortunately, in oxygen-rich H ii regions the
temperature-sensitive lines such as [OIII]λ4363 are often
too weak to be detected. For such H ii regions, the re-
lation between strong oxygen line intensities and oxygen
abundances is used for the abundance determination. The
early calibrations were one-dimensional (Pagel et al. 1979;
Edmunds & Pagel 1984; McCall et al. 1985; Dopita &
Evans 1986; Zaritsky et al. 1994), i.e. a relation of the type
O/H = f(R23) was used, with R23 = (I[OII]λ3727+λ3729
+ I[OIII]λ4959+λ5007)/IHβ . It has been shown (Pilyugin
Send offprint requests to: L.S. Pilyugin
2000; 2001a,b) that the oxygen abundances derived with
the one-dimensional calibrations are affected by a system-
atic error. The origin of this systematic error is evident.
In a general case, the intensity of oxygen emission lines
in H ii regions depends not only on the oxygen abun-
dance but also on the physical conditions (hardness of
the ionizing radiation and geometrical factors). Thus, the
physical conditions in H ii regions (e.g. via the electronic
temperature in the Te – method) should be taken into
account to derive accurate oxygen abundances from emis-
sion line intensities. In one-dimensional calibrations the
physical conditions in H ii regions are ignored. Starting
from the idea of McGaugh (1991) that the strong oxygen
lines contain the information needed to determine accu-
rate abundances in H ii regions, it has been shown that the
physical conditions in H ii regions can be estimated and
taken into account via the excitation parameter P (see
Fig. 1). A two-dimensional or parametric calibration (the
P – method) has been proposed (Pilyugin 2000; 2001a,c).
A more general relation of the type O/H = f(P,R23)
is used in the P – method, compared to the relation of
the type O/H = f(R23) used in one-dimensional calibra-
tions (where R23 =R2 + R3, R2 = I[OII]λ3727+λ3729/IHβ ,
R3 = I[OIII]λ4959+λ5007/IHβ , and P = R3/R23). The oxy-
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gen abundances derived via the P – method are in agree-
ment with the abundances determined using the Te –
method over the full range of abundances (see Fig. 1, and
Melbourne et al. 2004). This allows us to conclude that the
P – method provides reliable abundance determinations
in H ii regions.
The correlations between oxygen abundance traced by
the individual H ii regions and macroscopic properties of
spiral galaxies have been investigated by numerous au-
thors (Garnett & Shields 1987; Vila-Costas & Edmunds
1992; Zaritsky, Kennicutt & Huchra 1994; Garnett 2002;
among others). The early one-dimensional R23 calibra-
tions were used in these studies for the oxygen abundance
determination. Therefore, the results of these studies are
not beyond question and must be revised. A compilation
of published spectra of H ii regions in spiral galaxies has
been carried out in our previous paper (Pilyugin, Vı´lchez
& Contini 2004; hereafter Paper I). The oxygen and ni-
trogen abundances in all the H ii regions were determined
in the same way, using the P–method. The correlations
between oxygen abundance and macroscopic properties of
spiral galaxies have been investigated.
In a pioneering study, Kennicutt (1992) published the
global, i.e. spatialy unresolved, spectrophotometry of a
sample of 90 galaxies spanning the entire Hubble se-
quence. Kobulnicky, Kennicutt & Pizagno (1999) have
shown that the oxygen abundances determined through
the R23–method of Pagel et al. (1979) using the global
emission-line spectra are in agreement with oxygen abun-
dances measured at 0.4 isophotal radius using individual
H ii regions. They concluded that the global emission-line
spectra can reliably indicate the chemical properties of
galaxies. Based on this conclusion, Melbourne & Salzer
(2002) have estimated the oxygen abundance for a large
sample of 519 star-forming emission-line galaxies from the
KPNO International Spectroscopic Survey (KISS) and de-
rived the luminosity–metallicity (L − Z) relation. During
the last few years, chemical abundances have been derived
from the global spectra of a large sample of early-type (e.g.
Wegner et al. 2003) and star-forming galaxies (Melbourne
& Salzer 2002; Contini et al. 2002; Tremonti et al. 2003;
Lamareille et al. 2004). Contini et al. (2002) have deter-
mined the chemical abundances in a sample of UV-selected
local and intermediate-redshift galaxies from their global
spectra. The N/O – O/H diagram obtained by Contini
et al. (2002) for these galaxies is not in agreement with
the one derived for individual H ii regions in normal spi-
ral and irregular galaxies (e.g. Pilyugin, Thuan & Vı´lchez
2003). For a given metallicity, a significant number of the
UV-selected galaxies show lower N/O abundance ratios as
compared to the individual H ii regions.
The N/O – O/H diagram is a key relation for un-
derstanding the origin of nitrogen and the star formation
history of galaxies. Therefore it is very important to un-
derstand the origin of the low N/O ratios derived in a
large fraction of UV-selected galaxies. It has been sug-
gested (Contini et al. 2002; Mouhcine & Contini 2002)
that the low N/O abundance ratios in UV-selected galax-
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Fig. 1. The ”strong line – oxygen abundance” calibra-
tions. a) Points correspond to H ii regions with oxygen
abundances determined using direct measurements of Te
– method (from the compilation of Pilyugin 2000, 2001a).
The lines show the predictions of the two-dimensional the-
oretical (model) calibration of Kobulnicky, Kennicutt &
Pizagno (1999) parameterized for different values of the
excitation parameter P . Every line is labeled with the cor-
responding value of the excitation parameter P . b) The
lines are the predictions of the two-dimensional empirical
calibrations obtained for the lower branch (12+log(O/H)
< 8.0; Pilyugin 2000, 2001c) and for the upper branch
(12+log(O/H) > 8.2; Pilyugin 2001a). Each O/H – R23
relation is labeled with the corresponding value of the ex-
citation parameter P . The points are the same as in panel
a).
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ies are due to the fact that UV-selected galaxies are ob-
served at a special stage of their evolution. They have just
undergone a powerful starburst which enriched their inter-
stellar medium in oxygen. In these objects nitrogen may
not have been completely released.
It is possible, however, that the low N/O ratios in
UV-selected galaxies are caused by systematic errors in
the determination of N/O abundance ratios. Indeed, the
abundances in UV-selected galaxies were determined from
the global spectra using the calibration of Kobulnicky,
Kennicutt & Pizagno (1999, see Fig. 1a). This calibration
is based on the grid of H ii region models of McGaugh
(1991). The N/O – O/H diagram of Pilyugin, Thuan &
Vı´lchez (2003) is based on the abundances derived in in-
dividual H ii regions using the P–method (or via the clas-
sical Te–method when possible). It should be stressed that
”strong lines – oxygen abundance” calibrations do not
form an uniform family. One should clearly recognize that
there are two different types of calibrations. The calibra-
tions of the first type are empirical, i.e. based on oxygen
abundances in H ii regions determined via the Te–method.
The calibrations of Pilyugin are two-dimensional calibra-
tions of this type. The calibrations of the second type are
“theoretical” (or model) calibrations, i.e. based on the grid
of photoionization models of H ii regions. The calibration
of Kobulnicky, Kennicutt & Pizagno (1999) is the two-
dimensional calibration of this type.
Inspection of Fig. 1 shows that the discrepancy be-
tween the calibration of Kobulnicky, Kennicutt & Pizagno
(1999) and the calibrations of Pilyugin is very small
for the very low-metallicity (12+log(O/H) ∼ 7.3), high-
excitation H ii regions. But the discrepancy increases with
increasing metallicity and with decreasing excitation pa-
rameter, reaching the value of ∆log(O/H) ∼ 0.15 dex
for H ii regions with 12+log(O/H) ∼ 7.9. The agree-
ment between the calibrations of Kobulnicky, Kennicutt &
Pizagno (1999) and those of Pilyugin disappears for high-
metallicity H ii regions that lie on the upper branch of the
O/H – R23 relation (see Pilyugin 2003 for a more detailled
discussion). The calibrations of Kobulnicky, Kennicutt &
Pizagno (1999) do not reproduce the Te-based abundances
for high-metallicity H ii regions that lie on the upper
branch of the O/H – R23 relation. Then, it is possible
that the low N/O ratios in UV-selected galaxies is caused
by systematic errors in the determination of abundances.
Therefore, to establish whether the low N/O abundance
ratios of UV-selected galaxies are real or artificial, it is
necessary to derive abundances for UV-selected galaxies
through the P–method. This is one of the main goals of
this work.
The plan of the paper is the following. In the next
Section, the validity of the abundances derived from the
global spectra through the P–method is examined. The
N/O – O/H diagram for UV-selected galaxies is built
and compared with the data from Pilyugin, Thuan &
Vı´lchez (2003) in Section 3. In Section 4 the luminosity–
metallicity relation for the UV-selected galaxies is derived
and compared with samples of normal nearby spiral galax-
Fig. 2. The N/O vs. O/H diagram for our collection of
H ii regions in spiral and irregular galaxies.
ies (Jansen et al. 2000; Paper I) and with the luminosity
– metallicity relation obtained for intermediate-redshift
galaxies. Section 5 is a brief conclusion.
2. On the validity of abundances derived from
global spectra of galaxies
The validity of abundances derived from the global spec-
trum of galaxies, using the P–method, will be examined
in the following way. A model spectrum for a galactic disk
is built using individual spectra of H ii regions. The disk is
divided into n rings. The global spectrum of such an “ar-
tificial” galaxy is built by summing the spectra of n rings.
For the sake of clarity, the spectrum of an individual ring
is represented by the spectrum of a single H ii region. The
compilation of published line intensities for a large sample
of individual H ii regions in spiral and irregular galaxies
(Paper I; Pilyugin, Thuan & Vı´lchez 2003) has been used
to perform this work. The N/O versus O/H diagram for
our collection of H ii regions is shown in Fig. 2. We se-
lect the basic subsample of H ii regions in such a way that
this subsample reproduces a sequence with a more or less
monotonic decrease of oxygen and nitrogen abundances
(with a step ∆log(O/H) ∼ 0.02dex) and reflects the gen-
eral behaviour of the nitrogen-to-oxygen ratio (Fig. 3).
This subsample of H ii regions has been used to build the
basic sequence of model galaxy spectra. The large scat-
ter observed in the N/O vs. O/H diagram (Fig. 2) is
due to the fact that data for spiral galaxies of different
morphological type are presented. Early-type spirals (Sa,
Sab) show high N/O ratios whereas late-type spirals (Sd,
Sdm) have a lower N/O ratio at a given O/H (Pilyugin,
Thuan & Vı´lchez 2003). The basic subsample of selected
H ii regions is close to the lower envelope in the N/O vs.
O/H diagram. This subsample thus corresponds to spiral
galaxies of late morphological types. Galaxy model spec-
tra with other subsamples of H ii regions have been also
constructed.
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Fig. 3. Oxygen (a) and nitrogen (b) abundances as well
as the N/O – O/H diagram (c) for a basic subset of H ii
regions selected for the construction of an artificial galaxy.
The oxygen abundance in the disk of spiral galaxies
can be specified by the maximum (or central intersect
oxygen abundance), Zmax = 12 + log(O/H) (at r = 0),
and the minimum oxygen abundance (or oxygen abun-
dance at the isophotal radius), Zmin = 12 + log(O/H) (at
r = R25). The radial oxygen abundance distributions in
the disk of 53 well-studied spiral galaxies have been de-
termined in Paper I using the abundances in individual
H ii regions derived via the P–method. The extrapolated
central intersect values of O/H and oxygen abundances at
the isophotal radius R25 for these galaxies are presented
in Fig. 4. The galaxies are plotted in decreasing central
O/H order. Fig. 4 shows that both the maximum and the
minimum oxygen abundances can significantly vary from
galaxy to galaxy. Therefore we have built a basic sequence
Fig. 4. Central intersect oxygen abundances (filled circles)
and oxygen abundances at isophotal radius (asterisks) for
the set of spiral galaxies from Paper I. The galaxies are
plotted in decreasing central O/H order.
Fig. 5. The maximum (”central intersect”) oxygen abun-
dance (large open circles), the minimum (”at the isopho-
tal radius”) oxygen abundance (open triangles), and the
oxygen abundance derived from the global spectra (filled
circles) for models of the basic serie.
of galaxy model spectra with different central intersect
oxygen abundances Zmax = 12 + log(O/H) (at r = 0) and
a fixed oxygen abundance at the isophotal radius, Zmin
= 12 + log(O/H) (at r = R25) ∼ 8.1. It should be emp-
hazised that the goal of the present section is to test the
credibility of abundances derived from global spectra via
the P–method but not to reproduce all the galaxies from
Paper I. The value of Zmin was choosen in a such way that
the basic sequence of model spectra reproduces a similar
fraction of galaxies in which the bulk of H ii regions belong
to the upper branch of the O/H – R23 diagram (at high
values of ∆Z = Zmax – Zmin) and galaxies in which a sig-
nificant number of H ii regions belong to the lower branch
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Fig. 6. Oxygen abundances derived from the global spec-
tra versus oxygen abundances at r = c×R25. The pluses
correspond to abundances at r = 0.5 × R25 for basic se-
ries of models with Zmin = 8.12. The open circles cor-
responds to abundance at r = 0.4 × R25 for basic series
of models with Zmin = 8.12. The asterisks correspond to
abundances at r = 0.3 × R25 for basic series of models
with Zmin = 8.12. The filled circles correspond to abun-
dances at r = 0.4 × R25 for basic series of models with
Zmin = 8.42. The open squares correspond to abundances
at r = 0.4×R25 for series B of models with Zmin = 8.30.
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Fig. 7. N/O vs. O/H diagram. The filled circles are the
global abundances derived for the models of the basic serie
from Fig. 5, the open circles are the corresponding selected
subsets of individual H ii regions. The filled squares are
the global abundances derived for the models of serie B
with Zmin = 8.1, the pluses are the corresponding selected
subsets of individual H ii regions.
Fig. 8. The maximum (”central intersect”) oxygen abun-
dance (large open circles), the minimum (”at the isopho-
tal radius”) oxygen abundance (open triangles), and the
oxygen abundance derived from the global spectra (filled
circles) for models of low-metallicity galaxies.
Fig. 9. The N/O vs. O/H diagram. The filled circles are
the global abundances derived for the models of low-
metallicity galaxies from Fig. 8. The open circles are the
selected subsets of individual H ii regions.
of the O/H – R23 diagram (at low values of ∆Z = Zmax
– Zmin). Other sequences of galaxy model spectra (with
other values of Zmin, and/or with other subsamples of H ii
regions) have been also constructed. It has been found that
the results obtained for other sequences of models do not
differ from the ones obtained with the basic sequence of
models. Therefore, we will only report the results obtained
with the basic sequence of models.
Using the line fluxes Iλj for individual H ii regions
normalized to IHβj , the global line fluxes I
λ
g normal-
ized to IHβg can be determined. The line fluxes R2 ≡
I[OII]λ3726+λ3729/IHβ , R3 ≡ I[OIII]λ4959+λ5007/IHβ , and
N2 ≡ I[NII]λ6548+λ6584/IHβ are used in the present study.
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The radial distribution of the number density of H ii re-
gions changes significantly from galaxy to galaxy (Rozas et
al. 1996). The radial flux density distribution of all the H ii
regions is very irregular. These variations of the flux den-
sity are stronger than the systematic variations of the flux
density with galactocentric distance (Rozas et al. 1999).
Therefore the global oxygen and nitrogen line fluxes I∗,λg
were derived as:
I∗,λg =
n∑
j=1
wjI
λ
j , (1)
and the global Hβ line flux I
∗,Hβ
g was derived as
I
∗,Hβ
g =
n∑
j=1
wj , (2)
where n is the number of rings in a given model, and wj
are random numbers in the range 0 ÷ 1. At a given j the
value wj is the same in Eq. 1 and Eq. 2. We would like
to stress that the random distribution is not adopted for
the luminosity function of H ii regions but for the radial
flux distribution of all the H ii regions. The number of
rings n in a given model is defined by the value ∆Z =
Zmax – Zmin and corresponds to the number of H ii regions
with metallicity between Zmin and Zmax in the selected
subsample. Then the global line fluxes Iλg normalized to
IHβg are determined as:
Iλg =
∑n
j=1 wjI
λ
j∑n
j=1 wj
. (3)
The global line fluxes derived from Eq. 3 are used for
the determination of global values of oxygen and nitrogen
abundances. The global oxygen and nitrogen abundances
are derived within a two-zone model for the temperature
structure in the same way as in Paper I and Pilyugin,
Thuan & Vı´lchez (2003). As a first step, the (O/H)P
oxygen abundance is determined with the expression sug-
gested in Pilyugin (2001):
12+log(O/H)P =
R23 + 54.2 + 59.45P + 7.31P
2
6.07 + 6.71P + 0.37P 2 + 0.243R23
, (4)
where R23 =R2 + R3, R2 = I[OII]λ3727+λ3729/IHβ , R3 =
I[OIII]λ4959+λ5007/IHβ , and P = R3/R23. Then, the elec-
tronic temperatures Te([OII]) and Te([OIII]) are derived
using the value of O/H derived from Eq.4 and emission
line fluxes derived from Eq. 3. For this purpose the ex-
pressions for oxygen abundance determination from Pagel
et al. (1992) and the Te([OII]) – Te([OIII]) relation from
Garnett (1992) are used. Then, assuming t[NII] = t[OII],
the N/O abundance ratio is determined from the expres-
sion given in Pagel et al. (1992).
The 20 ÷ 100 variants of random distributions of H ii
region Hβ luminosities have been considered for every
model of galaxy with fixed values of Zmin and Zmax. The
oxygen abundances derived from the global spectra of the
basic sequence of models are presented in Fig. 5 (filled
circles) together with Zmax (open circles) and Zmin (open
triangles) values. The mean value of global oxygen abun-
dances from a series of basic models, obtained by averag-
ing the individual global oxygen abundances for different
variants of random distributions of H ii region Hβ lumi-
nosities, versus oxygen abundance at galactocentric dis-
tances r = 0.3R25 (asterisks), r = 0.4R25 (open circles),
and r = 0.5R25 (pluses) are presented in Fig. 6. The oxy-
gen abundance at a given galactocentric distance is de-
termined here as 12+log(O/H)r=cR25 = 12+log(O/H)max
– c[log(O/H)max – log(O/H)min]), where c =0.3, 0.4, and
0.5. The data for the sequence of models with Zmin = 8.42
are also presented in Fig. 6 by the filled circles. The data
for the sequence B of models (based on other subsample of
H ii regions, see below) with Zmin = 8.30 are presented in
Fig. 6 by the open squares. Examination of Figs.5 and 6
shows that the oxygen abundance derived from the global
emission-line spectrum via the P–method agree (within
0.1dex) with the oxygen abundance at galactocentric dis-
tance r = 0.4R25, traced by individual H ii regions, if most
of the H ii regions belong to the upper branch of the O/H
– R23 relation. It is worth noting that the oxygen abun-
dances at galactocentric distance r = 0.4R25 for the series
B of the models are slightly higher than the global oxygen
abundances. The basic subsample of H ii regions corre-
sponds to late-type spiral galaxies. The subsample B of
H ii regions are close to the upper envelope in the N/O
versus O/H diagram (Fig. 7) and corresponds to early-
type spiral galaxies. Then, the global oxygen abundances
derived for models of late-type galaxies are rather close to
oxygen abundances at galactocentric distance r = 0.4R25
while the values derived for models of early-type galaxies
are slightly lower. The disagreement between the global
oxygen abundances and the oxygen abundances at galac-
tocentric distance r = 0.4R25 for all the models does not
exceed 0.1 dex. This is in agreement with the conclusion
of Kobulnicky, Kennicutt & Pizagno (1999) that global
emission-line spectra can reliably indicate the chemical
properties of galaxies.
The N/O ratios derived from global spectra of the ba-
sic serie of models are presented in Fig. 7 (points) as a
function of the global oxygen abundance, together with
the positions of individual H ii regions (open circles) from
the basic subsample. The N/O ratios derived from global
spectra of the serie B of models are presented by the filled
squares, the corresponding subsample of individual H ii
regions are shown by plus symbols. Fig. 7 shows that the
N/O ratios derived from global spectra lie in the same
region of the N/O – O/H diagram as the individual H ii
regions populating these galaxies.
The models of high-metallicity galaxies, i.e. models
where all or the majority of H ii regions are metal-rich
(12+log(O/H) > 8.2) and lie on the upper branch of the
O/H – R23 diagram, have been considered above. Now
model spectra for the low-metallicity galaxies, populated
by metal-poor H ii regions (12+log(O/H) < 8.2) from the
lower branch of the O/H – R23 diagram, will be consid-
ered. It is well known that the low-metallicity (irregular)
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galaxies show no significant radial abundance gradient.
Therefore the value of ∆Z = Zmax – Zmin ∼ 0.1dex is
adopted. The H ii regions from the basic subsample are
used. Again the 100 variants of random distributions of
H ii region Hβ luminosities have been considered for each
“artificial” galaxy with given Zmin and Zmax. The corre-
sponding relation for low-metallicity H ii regions (Pilyugin
2001a,c) has been used for the oxygen abundance deter-
mination instead of Eq.4. The oxygen abundances in low-
metallicity galaxies derived from the global spectra are
presented in Fig. 8 (points) together with the Zmax (open
circles) and Zmin (open triangles) values. Inspection of
Fig. 8 shows that the oxygen abundances derived from
the global emission-line spectra of a galaxy through the
P–method are slightly lower than the oxygen abundances
in individual H ii regions. It should be noted that the same
effect has been revealed for the Te–method by Kobulnicky,
Kennicutt & Pizagno (1999). They have found that the
oxygen abundances derived from the global emission-line
spectra of low-metallicity galaxies via the Te–method are
slightly underestimated, by ∆(O/H) ≤ 0.1 dex.
The N/O ratios in low-metallicity galaxies derived
from global spectra are presented in Fig. 9 (points) as
a function of the oxygen abundance, together with the
positions of individual H ii regions (open circles) from the
basic subsample. Fig. 9 shows that the N/O ratios derived
from global spectra of low-metallicity galaxies occupy the
same band in the N/O – O/H diagram as the individual
H ii regions.
These results show that the oxygen abundances de-
rived from the global emission-line spectra of high-
metallicity galaxies via the P–method agree within 0.1dex
with the oxygen abundances at r = 0.4R25, traced by in-
dividual H ii regions, if most of H ii regions belong to the
upper branch of the O/H – R23 relation. The oxygen abun-
dances in low-metallicity galaxies derived from the global
emission-line spectra of galaxies via the P–method are
slightly underestimated by ∆(O/H) ≤ 0.1 dex. The N/O
ratios in high- and low-metallicity galaxies derived from
global spectra occupy the same band in the N/O – O/H
diagram as the individual H ii regions. Our results confirm
the conclusion of Kobulnicky, Kennicutt & Pizagno (1999)
that the global emission-line spectra can reliably indicate
the chemical properties of galaxies.
3. The chemical abundances in UV-selected
galaxies
We have shown that the P–method can be used to derive
chemical abundances from the global emission-line spectra
of galaxies. As in case of individual H ii regions, one has to
know apriori on which of the two branches the galaxy lies.
We will try to solve this problem with the following strat-
egy. We will compare the global spectrum of a galaxy with
the spectrum of a large number of individual H ii regions
with known oxygen abundances. The oxygen abundance
of a H ii region, which shows the minimum spectral differ-
ence with the global spectrum of a galaxy, can be adopted
Fig. 10. The difference indexes DU (open circles) and DL
(filled circles) as a function of the 12+log(O/H)D for the
sample of UV-selected galaxies (Contini et al. 2002).
as the global oxygen abundance of this galaxy. The dif-
ference between the global spectrum of a galaxy and the
spectrum of an individual H ii region can be specified by
the parameter D:
D = [(logRg2 − logR
HII
2 )
2 + (logRg3 − logR
HII
3 )
2
+(logNg2 − logN
HII
2 )
2]
1
2 (5)
where Rg2, R
g
3, and N
g
2 are the line fluxes in global spectra
of galaxies normalized to the Hβ flux. R
HII
2 , R
HII
3 , and
NHII2 are the line fluxes in spectra of individual H ii re-
gions normalized to the Hβ flux. The use of the logarithms
instead of the fluxes in the definition of D is due to the fol-
lowing reason. Since the [OII], [OIII], and [NII] line fluxes
can be significantly different, the D parameter would be
dominated by the strongest emission lines if fluxes were
used in the definition.
The comparison of global spectra of 68 UV-selected
galaxies from Contini et al. (2002) with spectra of indi-
vidual H ii regions was carried out using our collection of
785 individual H ii regions. The 785 values of the difference
index Dj have been determined from Eq. 5 for each UV-
selected galaxy from the sample of Contini et al. (2002).
We choose from Dj the minimum value of difference index
Dmin, and the oxygen abundance in the galaxy is adopted
to be equal to the oxygen abundance in the corresponding
H ii region. The oxygen abundance in the galaxy estimated
in such a way will be referred to (O/H)D. Then we choose
from Dj the minimum value of difference index DL when
the spectrum of the galaxy is compared to the spectra
of H ii regions with 12+log(O/H) ≤ 8.1, and the mini-
mum value of difference index DU when the spectrum of
the galaxy is compared to the spectra of H ii regions with
12+log(O/H) > 8.1. It is evident that the value of Dmin
is equal to the value of DL or to the value of DU . Fig. 10
shows the value of DU (open circles) and the values of
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Table 1. Oxygen abundances and nitrogen-to-oxygen abundance ratios for the sample of UV-selected galaxies from
Contini et al. (2002).
Galaxy 12+log(O/H) log(N/O) 12+log(O/H) log(N/O) 12+log(O/H) log(N/O)
Number Original Original D–method D–method P–method P–method
Data Data
1 8.99 -1.04 8.64 -0.96 8.67 -1.01
2 8.72 -1.58 8.34 -1.48 8.38 -1.54
3 8.72 -1.05 8.54 -0.85 8.38 -0.98
4 8.39 -0.93 7.97 -0.98
5 8.13 -1.83 7.95 -1.53
6 8.66 -1.13 8.39 -1.00 8.25 -1.04
7 8.20 -1.57 8.17 -1.52
8 8.31 -1.84 7.95 -1.53
9 8.78 -1.48 8.51 -1.26 8.39 -1.40
10 8.22 -1.62 8.23 -1.61
11 8.02 -1.29 8.48 -1.39 8.47 -1.40
12 8.38 -1.60 8.24 -1.43
13 8.90 -0.83 8.60 -0.78 8.59 -0.80
14 8.45 -1.18 8.13 -1.07
15 8.69 -1.23 8.51 -1.24 8.47 -1.28
16 8.80 -1.08 8.51 -1.10 8.50 -1.06
17 8.35 -1.74 8.16 -1.65
18 8.05 -1.73 8.27 -1.62
19 8.63 -1.22 8.33 -1.15 8.31 -1.20
20 8.66 -1.12 8.35 -1.09 8.34 -1.10
21 8.49 -1.26 8.17 -1.26
22 8.72 -1.20 8.33 -1.08 8.35 -1.14
23 8.65 -1.15 8.36 -1.13 8.36 -1.14
24 8.50 -0.91 8.16 -0.93
25 8.45 -1.01 8.29 -1.09
26 8.36 -1.51 8.07 -1.50
27 8.62 -1.05 8.34 -1.01 8.34 -1.04
28 8.42 -1.25 8.20 -1.12
29 8.73 -0.86 8.40 -0.90 8.41 -0.84
30 7.86 -1.78 7.95 -1.53
31 8.08 -1.79 8.27 -1.62
32 8.06 -1.71 8.27 -1.62
33 8.36 -1.44 8.05 -1.33
34 8.36 -1.52 8.07 -1.50
35 8.35 -1.67 8.02 -1.63
36 8.84 -1.25 8.56 -1.07 8.45 -1.18
37 8.50 -1.20 8.13 -1.07
38 8.63 -1.32 8.24 -1.25
39 8.36 -1.54 8.10 -1.50
40 8.61 -1.35 8.23 -1.28
41 8.37 -1.53 8.10 -1.50
42 8.77 -1.19 8.51 -1.15 8.51 -1.21
43 8.35 -1.65 8.02 -1.63
44 8.15 -1.74 7.95 -1.53
45 8.38 -1.47 8.11 -1.35
46 7.99 -1.82 8.35 -1.63 8.41 -1.86
47 8.46 -1.19 8.39 -1.25 8.36 -1.30
48 8.50 -1.22 8.24 -1.20
49 8.38 -1.48 8.11 -1.35
50 8.78 -1.10 8.44 -1.00 8.40 -1.03
51 8.72 -1.16 8.33 -1.08 8.38 -1.12
52 7.86 -1.49 8.53 -1.46 8.51 -1.55
53 7.78 -1.34 8.53 -1.46 8.61 -1.45
54 8.68 -1.13 8.39 -1.00 8.28 -1.05
55 8.38 -1.54 8.24 -1.43
56 8.73 -1.29 8.38 -1.23 8.42 -1.27
57 8.67 -1.23 8.39 -1.00 8.25 -1.14
58 8.90 -1.29 8.56 -1.07 8.53 -1.23
59 8.85 -1.11 8.56 -1.07 8.48 -1.06
60 8.05 -1.53 8.34 -1.52 8.34 -1.54
61 8.03 -1.75 7.95 -1.53
62 8.94 -1.17 8.63 -1.10 8.65 -1.16
63 8.72 -1.19 8.39 -1.00 8.33 -1.12
64 8.82 -1.36 8.51 -1.26 8.47 -1.33
65 8.73 -1.40 8.34 -1.48 8.41 -1.38
66 8.36 -1.50 8.05 -1.33
67 8.91 -1.08 8.63 -1.10 8.60 -1.06
68 8.81 -1.28 8.51 -1.26 8.43 -1.22
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Fig. 11. The difference indexes Dj versus the oxygen
abundances in individual H ii regions. Panel a) shows the
data for the galaxy #46 (”peculiar” case) from the list
of Contini et al. (2002). For comparison, panel b) shows
the data for galaxy #23 (”normal” case) from the list of
Contini et al. (2002).
DL (filled circles) as a function of 12+log(O/H)D for the
sample of UV-selected galaxies.
Inspection of Fig. 10 shows that it is possible to find,
among the spectra of individual H ii regions, a spectrum
quite similar to the global spectrum of each UV-selected
galaxy. It also shows that, for a fraction of UV-selected
galaxies, a similar spectrum can be found among the spec-
Fig. 12. The difference indexes DU (open circles) and DL
(filled circles) as a function of the 12+log(O/H)D for the
sample of nearby galaxies (Jansen et al. 2000).
tra of both high-metallicity and low-metallicity H ii re-
gions, the values of DU and DL being relatively close to
each other. But for a significant fraction of UV-selected
galaxies, a similar spectrum can be found only among the
spectra of high-metallicity H ii regions, the DU value be-
ing significantly lower than the value of DL. The value of
DU is appeciably lower than the value of DL for galaxies
with 12+log(O/H)D > 8.3 (Fig. 10). Then, the condition
12+log(O/H)D > 8.3 (or DU < DL) allows us to identify
the high-metallicity galaxies. Fig. 10 shows that the ap-
plication of these criteria is not beyond question for three
cases. Two galaxies, #11 and #47, have low values both
for DU and DL. On the contrary, both the value of DU
and the value of DL are high for the galaxy #46 from the
list of Contini et al. (2002). The values of DU and DL for
these galaxies are connected by solid lines in Fig. 10. The
values of the difference index Dj for the galaxy #46 (”pe-
culiar” case) versus the oxygen abundances in individual
H ii regions are shown in Fig. 11 (panel a). For compari-
son, the values of the difference index Dj for a ”normal”
case (galaxy #23) of similar metallicity versus the oxygen
abundances in individual H ii regions are shown in Fig. 11
(panel b). Thus, the condition 12+log(O/H)D > 8.3 (or
DU < DL) allows us to identify the high-metallicity galax-
ies. The confidence level of the identification is defined by
the values of DU and DL. If the value of DU is low and
the value of DL is significantly higher than the value of
DU the high-metallicity galaxies are identified with a high
probability.
Thus, the comparison of the global spectrum of a
galaxy with a collection of spectra of individual H ii
regions can be used to distinguish high- versus low-
metallicity objects. To verify this conclusion, the sample
of nearby field galaxies from Jansen et al. (2000) has been
considered. Fig. 12 shows the values of DU (open circles)
and DL (filled circles) as a function of 12+log(O/H)D for
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Fig. 13. The N/O vs. O/H diagram for the sample of UV-
selected galaxies from Contini et al. (2002). The dashed
lines outline the area occupied by individual H ii regions
from our collection (see Fig. 2). a) Filled circles are orig-
inal abundances from Contini et al. (2002) determined
via the calibration of Kobulnicky, Kennicutt & Pizagno
(1999). b) Filled circles are abundances estimated using
the D–method (see text). c) Filled circles are abundances
in galaxies with 12+log(O/H)D > 8.3 determined via
the high-metallicity P–calibration. The open circles are
abundances determined through the low-metallicity P–
calibration in three galaxies with unreliable classification.
The abundances derived via the high- and low-metallicity
P–calibrations for the same galaxy are connected with a
solid line.
Fig. 14. The oxygen abundances in galaxies with
12+log(O/H)D < 8.3. The open circles are the oxygen
abundances derived through the D–method with the DU
values, i.e. under the assumption that the galaxy has an
oxygen abundance higher than 12+log(O/H) = 8.1. The
value of Dmin = DU is determined by comparing the
spectra of galaxies with the spectra of H ii regions with
12+log(O/H)> 8.1. The filled circles are the oxygen abun-
dances derived through the D–method with the DL value,
i.e. under the assumption that the galaxy has an oxygen
abundance lower than 12+log(O/H) = 8.1 and the value
of Dmin = DL is determined by comparing the spectra of
galaxies with the spectra of H ii regions with 12+log(O/H)
< 8.1.
the sample of Jansen et al. (2000)1. Comparison of Fig. 10
and Fig. 12 shows that the trends of values for DU and
DL as a function of 12+log(O/H)D are quite similar for
both samples of galaxies.
Using the conditions listed above, we selected the
galaxies from Contini et al. (2002) which are expected
to lie on the upper branch of the O/H – R23 relation.
Chemical abundances in these galaxies were determined
through the high-metallicity P–calibration. The derived
abundances are presented in Table 1. The galaxy number
according to the list of Contini et al. (2002) is listed in col-
umn 1. The original oxygen abundance and nitrogen-to-
oxygen abundance ratio are given in columns 2 and 3. The
oxygen abundance and nitrogen-to-oxygen abundance ra-
tio estimated via the D–method are reported in columns
4 and 5. The oxygen abundance and nitrogen-to-oxygen
abundance ratio determined through the P–method for
high-metallicity galaxies are listed in columns 6 and 7.
It should be stressed that the lower limit of oxygen
abundances where the high-metallicity P–calibration is
suitable for spiral galaxies does not coincide with that
for individual H ii regions. Examination of Figs.5 and
1 Jansen et al. (2000) published both the integrated and nu-
clear spectra of galaxies. For this study, we use only the inte-
grated spectra.
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6 shows that the P–calibration for the high-metallicity
branch of the O/H – R23 relation provides realistic global
oxygen abundances only for galaxies with a global oxy-
gen abundance higher than 12+log(O/H) ∼ 8.3, while the
high-metallicity P–calibration provides realistic oxygen
abundances in individual H ii regions with 12+log(O/H)
> 8.2. It is due to the following reason. Spiral galax-
ies show usually a radial abundance gradient. If a spiral
galaxy has a global oxygen abundance in the range 8.2 <
12+log(O/H) < 8.3 then this spiral is populated both by
H ii regions with 12+log(O/H) > 8.2 and by H ii regions
with 12+log(O/H) < 8.2. H ii regions with 12+log(O/H)
< 8.2 can make a significant contribution to the global
spectrum of such a galaxy. As a result, the high-metallicity
P–calibration cannot be used for abundance determina-
tion in this type of galaxy. Formally, one can say that the
boundary between the upper branch and the transition
zone in the O/H – R23 relation for spiral galaxies does
not coincide with that for individual H ii regions.
The N/O – O/H diagram for the UV-selected galax-
ies is presented in Fig. 13. Panel a) shows the original
oxygen abundances and nitrogen-to-oxygen abundance ra-
tios from Contini et al. (2002) determined with the cali-
bration of Kobulnicky, Kennicutt & Pizagno (1999). The
dashed lines outline the area occupied by the individual
H ii regions from our collection (see Fig. 2). The oxygen
abundances and nitrogen-to-oxygen abundance ratios es-
timated in UV-selected galaxies via the D–method are
presented in panel b). Panel c) shows the oxygen abun-
dances and nitrogen-to-oxygen abundance ratios deter-
mined through the P–method for high-metallicity galaxies
selected according to the criteria listed above. The com-
parison of panel a) and panel c) of Fig. 13 shows that the
N/O – O/H diagram for high-metallicity (12+log(O/H)
> 8.3) UV-selected galaxies based on the abundances de-
termined through the P–method differs significantly from
that based on the original abundances derived by Contini
et al. (2002). The UV-selected galaxies with abundances
determined using the P–method occupy the same area as
the individual H ii regions in normal spiral galaxies. The
shift of original positions of UV-selected galaxies could
thus be due to calibration problems for abundance deter-
mination.
How many high-metallicity (12+log(O/H) > 8.3)
galaxies are lost using the selection criteria listed above?
Indeed, the typical value of DU for low-metallicity galaxies
is close to that for high-metallicity galaxies (see Fig. 10).
Then, one can expect that the high-metallicity galaxies
can exist among the galaxies classified as low-metallicity
ones, with 12 + log(O/H) < 8.3. Fig. 14 shows the two
values of oxygen abundance in galaxies classified as low-
metallicity. The open circles correspond to the oxygen
abundances derived through the D–method with the DU
value, i.e. under the assumption that the galaxy has an
oxygen abundance higher than 12+log(O/H) = 8.1 and
the value of Dmin = DU is determined by comparing the
spectra of galaxies with the spectra of H ii regions with
12 + log(O/H) > 8.1. The filled circles correspond to the
oxygen abundances derived through the D–method with
the DL value, i.e. under the assumption that the galaxy
has an oxygen abundance lower than 12+log(O/H) = 8.1
and the value of Dmin = DL is determined by compar-
ing the spectra of galaxies with the spectra of H ii regions
with 12 + log(O/H) < 8.1. Examination of Fig. 14 shows
that both oxygen abundances 12+log(O/H)L and oxygen
abundances 12+log(O/H)U in galaxies classified as low-
metallicity ones are below 12+log(O/H) = 8.3, with two
exceptions. The classification of only two galaxies, #30
and #44, may be wrong. The bulk of galaxies classified
as low-metallicity ones appear to belong to the transition
zone of the O/H – R23 relation, or some of them lie on the
lower branch of this relation. Thus, the selection criterion
used in this study seems to be reliable.
The typical difference between oxygen abundance de-
termined in high-metallicity galaxies via the P–method
and that estimated via the D–method is small, i.e. <
0.1 dex (see Table 1). Since the values of Dmin for
low-metallicity galaxies are similar to those for high-
metallicity galaxies (see Fig. 10), one can hope that the
D–method also provides realistic estimations of the oxygen
abundance in low-metallicity galaxies which belong to the
transition zone or lie on the lower branch of the O/H – R23
relation. It should be noted that the oxygen abundance in
our collection of individual H ii regions with 12+log(O/H)
< 8.2 was determined with the Te–method. Panel b) of
Fig. 13 shows that the low-metallicity UV-selected galax-
ies fill more or less uniformily the area outlined by the
individual H ii regions in the N/O – O/H diagram, i.e. the
low-metallicity UV-selected galaxies do not show any shift
relative to the positions of individual H ii regions in local
spiral galaxies.
The fact that the typical difference between O/H de-
termined with the P–method and that estimated via the
D–method is small (see Table 1) shows that our H ii region
spectral database is large enough so that any spectrum of
UV-selected galaxies considered in this study can be rep-
resented by one of these H ii region spectra.
4. The luminosity – metallicity relation
The luminosity – metallicity relation for UV-selected local
and intermediate-redshift (0 < z ≤ 0.4) galaxies of Contini
et al (2002) is presented in Fig. 15. The upper panel a)
shows the original data. The luminosity – metallicity re-
lation with oxygen abundances re-determined via the D–
method is shown in the lower panel. The global optical
spectra for 14 star-forming emission-line galaxies at inter-
mediate redshifts (0.1 < z < 0.5) have been published by
Kobulnicky & Zaritsky (1999). The oxygen abundances in
five galaxies with measured line fluxes I[OII]λ3726+λ3729,
I[OIII]λ4959+λ5007, and I[NII]λ6584 (L2-408115, L2-410083,
SA 68-206134, SDG 223, and SA 68-207213) from the
sample of Kobulnicky & Zaritsky (1999) have been es-
timated here via the D–method. The position of these
galaxies in the luminosity – metallicity diagram is also
shown (filled squares) in the lower panel of Fig. 15. To
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compare the luminosity – metallicity relation for the sam-
ples of galaxies from Kobulnicky & Zaritsky (1999) and
from Contini et al. (2002), the absolute magnitudes of
galaxies from Kobulnicky & Zaritsky (1999) have been
decreased by −1.5 mag since they used the value of H0 =
50 km s−1 Mpc−1 while the absolute magnitude for galax-
ies of Contini et al. were estimated with H0 = 100 km s
−1
Mpc−1. The solid lines in Fig. 15 outline the ”luminosity
– metallicity band” occupied by well-studied local spiral
galaxies (Paper I).
Fig. 15b shows that the UV-selected intermediate-
redshift sample (z > 0.1), as well as the sample
of intermediate-redshift galaxies from Kobulnicky &
Zaritsky (1999), have, on average, lower oxygen abun-
dances compared to the local galaxies of the same lu-
minosity or/and that the intermediate-redshift galaxies
are slightly more luminous than local galaxies of the
same metallicity. This does not agree with the conclusions
of Carollo & Lilly (2001). They measured the emission-
line flux ratios in global spectra of intermediate-redshift
(0.5 < z < 1.0) galaxies. Based on the similarity between
the positions of these galaxies and that of local field galax-
ies from the sample of Jansen et al (2000) in the R23 –
[OIII]/[OII] and the R23 – MB diagrams, they concluded
that the metallicities of the intermediate-redshift galax-
ies appear to be remarkably similar to those of local field
galaxies, and there appears to have been little change in
the relationship between metallicity and luminosity from
z ∼ 1 to today. It should be noted that the absolute blue
magnitudes of galaxies in these samples are estimated with
different values of H0; with H0 = 50 km s
−1 Mpc−1 in the
sample of Carollo & Lilly (2001) and with H0 = 100 km
s−1 Mpc−1 in the sample of Jansen et al (2000). Then the
direct comparison of the R23 –MB diagram for these sam-
ples of galaxies is not justified. The oxygen abundances in
13 galaxies (two AGNs were excluded from our consid-
eration) from the sample of Carollo & Lilly (2001) with
measured line fluxes as well as in 3 galaxies with esti-
mated upper limits of [OIII]λλ4959,5007 line fluxes were
re-determined using the P–method2. The absolute magni-
tudes of galaxies from Carollo & Lilly (2001) have been
decreased by −1.5 mag since they used the value of H0 =
50 km s−1 Mpc−1 while the absolute magnitude for galax-
ies of Contini et al. have been estimated with H0 = 100
km s−1 Mpc−1. The O/H – MB diagram for the sample
of Carollo & Lilly (2001) is presented in lower panel of
Fig. 15 by stars. It is clear that the intermediate-redshift
galaxies from Carollo & Lilly fall in the O/H versus MB
plane defined by other intermediate-redshift galaxies and
show a shift relative to the local field galaxy sample.
It should be noted however that the luminosity of
intermediate-redshift galaxies has been estimated using
the galaxy redshifts. As a consequence, the luminosity
of intermediate-z galaxies depends on the adopted value
2 The D–method cannot be used for the abundance deter-
mination in Carollo & Lilly’s galaxies since the [NII]λ6584 line
measurements are not available.
of the Hubble constant H0, while accurate distance de-
terminations with high-precision methods (the Cepheid
period-luminosity relation, the peak brightness of type Ia
supernovae, the expanding photospheres of type II super-
novae and others) are available for the majority of local
spiral galaxies (see Paper I). The absolute blue luminos-
ity of local galaxies does not depend on the value of the
Hubble constant H0. Could the shift in the positions of the
intermediate-redshift galaxies in the luminosity – metal-
licity diagram relative to the positions of the local spiral
galaxies be due to the choice (somewhat arbitrary) of the
Hubble constant value?
Jansen et al. (2000) published global spectra for a rep-
resentative sample of nearby galaxies. The oxygen abun-
dances in nearby galaxies with measured global line fluxes
I[OII]λ3726+λ3729, I[OIII]λ4959+λ5007, and I[NII]λ6548+λ6584
from the sample of Jansen et al. (2000) were estimated via
the D–method. The luminosity – metallicity diagram for
the sample of nearby galaxies from Jansen et al. (2000) is
shown in Fig. 16. Examination of this figure shows that
the local galaxies from the sample of Jansen et al (2000)
occupy the same band in the luminosity – metallicity di-
agram as local galaxies from the sample of Paper I. The
absolute blue magnitudes for these galaxies have been cal-
culated by Jansen et al. from the total apparent B-band
magnitude and the galaxy redshifts, assuming a simple
Hubble flow and H0 = 100 km s
−1 Mpc−1. Therefore the
luminosity – metallicity relation for the sample of Jansen
et al. (2000) can be directly compared to the luminosity –
metallicity relation for the sample of Contini et al. (2002).
In Figure 16, we compare the luminosity – metallic-
ity relations for the sample of Contini et al. (2002) and
Jansen et al. (2000). It shows that a significant fraction
of UV-selected galaxies are below the luminosity – metal-
licity defined by normal nearby galaxies. Thus, the shift
in the position of the intermediate-redshift galaxies in the
luminosity – metallicity diagram relative to the position of
the nearby galaxies seems to be real and does not depend
on the choice of the Hubble constant value.
It thus appears that the intermediate-redshift galax-
ies systematically deviate from the metallicity – luminos-
ity trend of local galaxies. One interpretation could be
that the intermediate-redshift galaxies are slightly less ad-
vanced in their chemical evolution and, as a consequence,
are more metal-deficient than nearby galaxies. Another in-
terpretation could be that intermediate-z galaxies are ob-
served at a special stage in their evolution; they have just
undergone a powerful starburst which temporary lowered
their mass-to-light ratio, resulting in a temporary increase
of their blue luminosity.
If intermediate-redshift galaxies are slightly less ad-
vanced in their evolution, one can expect that the devia-
tion from the local L−Z relation correlates with redshift.
The deviation of oxygen abundance from the local metal-
licity – luminosity relation was estimated in the following
way. Taking into account i) that the H0-dependent lumi-
nosity – metallicity relation for local galaxies (Jansen et
al. 2000) is in good agreement with the H0-independent
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L−Z relation for the well-studied local galaxies of Paper I
(see Fig. 16, and ii) that absolute blue magnitudes for UV-
selected and nearby galaxies have been calculated with the
same value of H0, the metallicity – luminosity relationship
from Paper I,
12 + log(O/H) = 6.93− 0.079MB, (6)
can be used to estimate the deviation of oxygen abun-
dance from the metallicity – luminosity trend. Then, the
value of the oxygen abundance deviation is ∆log(O/H) =
(12+log(O/H)D) – (12+log(O/H)
∗), where 12+log(O/H)∗
is estimated from the absolute blue magnitude using Eq. 6.
The deviation of the oxygen abundance from the general
luminosity – metallicity trend as a function of redshift
for the sample of UV-selected galaxies from Contini et al.
(2002) is presented in Fig. 17. The filled circles are galax-
ies with MB < −18, the open circles are galaxies with
MB > −18. Examination of Fig. 17 shows that the dis-
persion of points increases with decreasing redshift and
reaches a maximum value near z = 0. This could be due
to the fact that the distance and consequently the ab-
solute blue magnitude for galaxies calculated from the
galaxy redshifts are less accurate at low redshifts since
peculiar motions can make a significant contribution to
the observed values of z. On the other hand, close exam-
ination of Fig. 17 shows that the low-luminosity galax-
ies, with MB > −18, have a larger dispersion than lumi-
nous ones. It can indicate that the emission-line intensity
measurements are more accurate in luminous than in low-
luminosity galaxies.
The solid line in Fig. 17 corresponds to the best fit
to the data for galaxies with MB < −18, the dashed
line corresponds to the best fit to galaxies with redshift
z > 0.1. Both relations show that the position of lo-
cal (z ∼ 0) UV-selected galaxies are shifted from the
luminosity-metallicity trend of normal galaxies. It sug-
gests that a temporary increase of their blue luminosity
could contribute significantly to the shift of UV-selected
galaxies in the luminosity-metallicity diagram.
Fig. 17 shows that there is a marginal correlation (cor-
relation coefficient r < 0.1) between the deviation of oxy-
gen abundance in a galaxy from the metallicity – luminos-
ity trend and galaxy redshift. If one tries to coincide the
positions of UV-selected galaxies at z = 0 with the posi-
tion of normal galaxies by shifting the UV-selected galax-
ies by ∼ 0.15 dex in the vertical direction, one can find
deviations of oxygen abundance of intermediate-redshift
(z ∼ 0.4) galaxies as large as ∼ 0.1 dex (see Fig. 17) if the
correlation is real. This could suggest that intermediate-
redshift galaxies are slightly less advanced in their evolu-
tion and, as a consequence, are more metal-deficient (by ∼
0.1 dex) than local galaxies. However, since the dispersion
of points in Fig. 17 is large (the mean value of deviation
∆log(O/H) ∼ 0.15dex) and the correlation is very weak,
no firm conclusion can be drawn from this study on the
evolution with redshift of the oxygen abundance of galax-
ies.
5. Conclusions
The validity of oxygen and nitrogen abundances derived
via the P–method from the global spectra of galaxies has
been investigated using a collection of published spectra
of individual H ii regions in irregular and spiral galax-
ies. It has been shown that the oxygen abundance de-
rived from the global emission-line spectrum of high-
metallicity galaxies using the P–method agrees very well
with the oxygen abundance at galactocentric distance
(r = 0.4R25), traced by individual H ii regions, if most
of H ii regions belong to the upper branch of the O/H –
R23 relation. The oxygen abundances in low-metallicity
galaxies derived from the global emission-line spectra via
the P–method are slightly underestimated, by ∆(O/H) ≤
0.1 dex. We thus confirm the conclusions of Kobulnicky,
Kennicutt & Pizagno (1999) that global emission-line
spectra can reliably indicate the chemical properties of
galaxies.
It has been shown that the comparison of the global
spectrum of a galaxy with a collection of spectra of indi-
vidual H ii regions can be used to distinguish high– ver-
sus low–metallicity objects, i.e. to establish whether the
galaxy belongs to the upper or lower branch of the O/H –
R23 relation. This method (called the D–method) can fur-
ther be used for the determination of accurate abundances
in a galaxy.
The oxygen and nitrogen abundances in a sample of
UV-selected local and intermediate-redshift galaxies from
Contini et al. (2002) have been determined using both
the D–method and the P–method. It has been found that
the UV-selected galaxies fill more or less uniformly the
area outlined in the N/O – O/H diagram by individual
H ii regions of well-studied local galaxies. The UV-selected
galaxies do not show any significant shift in the N/O –
O/H diagram relative to the individual H ii regions in
“normal” local galaxies.
Finaly, it has been found that the intermediate-redshift
galaxies seem to systematically deviate from the metallic-
ity – luminosity trend of local galaxies. One explanation
could be that intermediate-redshift galaxies are slightly
less advanced in their evolution and, as a consequence,
are slightly more metal-deficient than local galaxies of the
same luminosity. As an alternative, intermediate-redshift
galaxies may have just undergone a powerful starburst
which temporary increases their blue luminosity. Given
the limited size of the present samples of intermediate-
redshift galaxies, no firm conclusion can be drawn from
this study on the evolution with redshift of the oxygen
abundance of galaxies. No doubt, on-going deep spectro-
scopic surveys, such as VVDS or DEEP, will shed new
light on this important issue.
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Fig. 15. Luminosity – metallicity relation. a) Open cir-
cles are the original data for the sample of UV-selected
local and intermediate-redshift galaxies from Contini et
al. (2002). The solid lines correspond to the ”luminosity
– metallicity band” occupied by well-studied local spiral
galaxies (Paper I). b) The luminosity – metallicity rela-
tion for the the Contini et al’s sample of UV-selected local
(z < 0.1; open circles) and intermediate-redshift (z > 0.1;
asterisks) galaxies with oxygen abundances re-determined
via theD–method. The filled squares are the intermediate-
redshift (0.1 < z < 0.5) galaxies from the sample of
Kobulnicky & Zaritsky (1999) with oxygen abundances re-
derived via the D–method and absolute blue magnitudes
scaled to the value of H0 = 100 km s
−1 Mpc−1. The stars
are intermediate-redshift (0.5 < z < 1.0) galaxies from the
sample of Carollo & Lilly (2001) with oxygen abundances
derived via the P–method and absolute blue magnitudes
scaled to the value of H0 = 100 km s
−1 Mpc−1.
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Fig. 16. Luminosity – metallicity relations for the sam-
ple of nearby galaxies (filled circles) from Jansen et al.
(2000) and for the sample of UV-selected local (z < 0.1;
open circles) and intermediate-redshift (z > 0.1; asterisks)
galaxies from Contini et al. (2002). The solid lines show
the ”luminosity – metallicity band” obtained in Paper I
for well-studied local spirals.
Fig. 17. The deviation of the oxygen abundance from the
general luminosity – metallicity trend (obtained in Paper
I) as a function of redshift for the sample of UV-selected
galaxies from Contini et al. (2002). The filled circles are
galaxies with MB < −18, the open circles are galaxies
with MB > −18. The solid line corresponds to the best
fit to the data for galaxies with MB < −18, the dashed
line corresponds to the best fit to galaxies with redshift
z > 0.1.
